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HPC Debugging and Dynamic Analysis with TotalView

Advanced Debugging Technologies for HPC

Combining HPC Debugging Technologies
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HPC Debugging and Dynamic Analysis With TotalView
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HPC Debugging With TotalView

ÅComprehensive multi-process/thread dynamic 
analysis and debugging

ÅDebug Hybrid MPI/OpenMP applications

ÅAdvanced C, C++ and Fortran support

ÅNVIDIA / CUDA GPU debugging support

ÅAMD / ROCmGPU Debugging

Å Integrated reverse debugging

ÅMixed language C/C++ and Python debugging

ÅMemory debugging and leak detection

ÅBatch/unattended debugging

{ǳǇǇƻǊǘŜŘ ¢ŜŎƘƴƻƭƻƎƛŜǎΧ

L A N G U A G E S O P E R A T I N G  S Y S T E M S A P P L I C A T I O N S P L A T F O R M S
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Debuggers ςMore Than Just a Tool to Find Bugs

ÅUnderstand complex code

ÅImprove developer efficiency

ÅCollaborate with team members

ÅImprove code quality

ÅShorten development time



UI Navigation and Process Control
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¢ƻǘŀƭ±ƛŜǿΩǎDefault Views

1. Processes & Threads 
Control View
Å Lookup File or Function
Å Documents

2. Source View

3. Call Stack View

4. Local Variables View

5. Data View, Command Line,
Input/Output

6. Action Points, Replay 
Bookmarks

7. Array Tool
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Process and Threads View
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Source View
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Call Stack View and Local Variables View
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Action Points View
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ÅEvaluation points allow a segment of code to be run 

at a line number

ÅPatch code on the fly

ÅUse special directives such as $stopthreadand 

$stopprocessto control threads and processes

Patch Code With Evaluation Points
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Preferences

File > Preferences Menu

Or

άDŜŀǊέ ¢ƻƻƭōŀǊ LǘŜƳ



Advanced Debugging 
Technologies for HPC



MPI/OpenMP/GPUHybrid Debugging
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ÅA variety of parallel programming models exist to extract 

maximum performance out of compute resources.

ÅMessage passing models are used to maximize 

parallelism across compute nodes ςMPI technology.

ÅThread models, a type of shared memory programming, 

is used to maximize parallelism across cores within a 

compute node ςOpenMP technology.

ÅA hybrid programming model combines the parallelism 

provided by the message passing model (MPI) with the 

thread model (OpenMP).

ÅHybrid model also applicable to a CPU-GPU (Graphics 

Processing Unit) programming.

Parallel Programming Models ςHybrid Model

Image from  U.S. Department of Energy by Lawrence Livermore National Laboratory

https://computing.llnl.gov/tutorials/parallel_comp/
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Hybrid Debugging with TotalView

ÅMPI Debugging

ÅOpenMP Debugging

ÅGPU Debugging

ÅHybrid debugging

ÅMixing MPI and OpenMP

Debugging Hybrid Models ςMPI/OpenMP/GPU

See it in action:  https://totalview.io/webinars/debugging-hybrid-mpi-openmp-applications-remotely


